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(57) Abstract: A polymer electrolyte which contains 
a high-molecular boron compound and thereby has a 
heightened transport number with respect to charge carrier 
ions; and an electrical device containing the polymer 
electrolyte. The high-molecular boron compound can 
be any of the following (A) to (D). (A) Compounds 
represented by the general formula (1), In the formula 
(1), X represents a heteroatom; R represents a di- to 
hexavalent group having a molecular weight of 150 or 
higher; m is an integer of 1 to 5; and n is a number of 
1 or larger. (B) Compounds obtained by crosslinking a 
compound represented by general formula (7). In the 
formula (7), X represents a heteroatom; R represents a 
divalent group having a molecular weight of 150 or higher; 
and Y represents a polymerizable functional group. (C) 
High-molecular boron compounds wherein the boron atom 
is present, for example, in a side chain of the compound, 
is desirably bonded as part of a boron compound to an end 
of the main chain and/or to the end of a side chain, and is 
preferably bonded as part of an organoboron compound to 



the end of a side chain. (D) High-molecular compounds containing tetravalent boron. 
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[SEPSIS? !B<DSi5£] 

• hwj i 

fc**A-l 1* LiBF, Imol/k* W7VVV^n,HJ;^ (AIBN) O.Olg 
tr .^07n> ( GBL) 2.3gC40-CTf***^ A"7^SFI«bM 
««s 80"C-e2^ftItt, S$ 500 /imOSmiR^fc« 

lg. LiPF& O.Olmol/kg, XV AIBN O.Olg ^h-h'J> 

o.2gC4o-c-e*»**, «^«nc«ia^ so °c^2 KHttM 

• |IJ£#I 10 ~ 12 

-ft* (8) tl^Mb^ ^oh^OMSVit 
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• ItRPJ 1, 2 

• tmm 3 

100 7?©^° U 1/ >^ 3 r^ K (PEO) lg, LiBF 4 lmol/kg£T-te 

h - h u ;i/ o.2g 40 °c-e?gj§?£-£> ■a^^m^m.L^A^^^ t*. h- h 
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(4) m 3 ^>{E»t4i^fb^ic^v^©wj • ttmm 

[-IS5S; (9) T^^n^ib^ti^Mit] 
h;i/3i> 500g l37K^b*U^A lmol £#P;U il# L &ft s £> M^SjUL-N K 

£#>7 , &^T2Srt£*£flE£ tfco 120 'Ctist^yv-tbtif w>t 

K 220mol ^ffll^SJfe^ffco SJ&f£T^ ^f*]®?^ ft^SC * 3 £ 
T-^SIUs tFU^A/f^- h l.lmol ffl^ * y — iV^S^iiD 
#5, 50 °C£T-®-r> < D #^Lfeo ^ 9 J —)lZ$u±^m£Lfz'&, S^LTh 
;V3i> ikg£^ni^ 7i7'J;v8^P7'f h* lmol £flnx.s 4 B$HJ^jifr£-frfco 

■ U PS^ffliS^ff o fe^SE5fi MEET h > £P££1~ 5 3 ^tl^ 

tS^t^^O^ J *-)V%mtzo m^ftfz^y*-^ lmok ^y-;v2moi 

> lmol ^^^dd^ >^^S^S^^-^^ tlzX D glft«l#fco 

7Dtb>t^^ K 240mol $^yT-J;LTffll\ 7 9 V)l<m.?V^J H . 
©ftfc> Dfc^^^U;i/S?^n^^ K ^fflV^l^^Mifb-n-^JA-l i: [BlfiM;: btl 
^■ttWfgS^^o^y ;i/££-/£bfco n^tifz^y ImoU 
— ;i/ 2mol J: > lmol ^i^^nn^ ^ >4>Sfi1:-M^t§ I t (3 £ D S W 

mit'&tzo 

• lb^rtlA-3 

x^- 1/ if >f K 30mol £ l,2-x;J*3r S^^i* > 8mol ^^yT-ilt 

ImoU t7i-JV-2,2'-^t-^ lmol ^*'^> lmol §->*^OD^>^S 

• fb^rtlA-4 

K 3mol ^^^-hLtffllV 7^JiH?DHF©ft 
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lmol Kit? n D / * >4»^?ST?SJiS$^a £ t> gft$J£f#£o 

x^-l/ V^-^-it-f h* 15mol t l,2-^*'3^>^>* > 4mol §^;?-J:lT 
fco fc&tlfc^*— ^ l mol > 3,4-¥ 7 y 2mol 

ty7 _A 240mol ^tyv-hltffl^feWW^iA-l tiitlt 
>^ij3-;V^y/f^i-T;V 2mol ^**^> lmol 4^DD^>>fSI 

i^U>^-^1t^ K 15mol t^y^-B 5mol % ^& J v— i: b t ffl ^ 

imoK p-- h D7xy-;i/ 2mol lmol * ^ 9 U D * > 4> 

• -fbi^A-9 

-f K lOmol h^/^-D 3mol ^^y^-iiLtffl^fcM 
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fz^EJ ImoU \,S-V±y h — ^ lmol > lmol & V 7 nu * $ >*p 

• -fb^tiA-io 

U >^-^-y-^ K lOmol h^&y^ — E 2mol V-J; ITfflV^ttt^ 

fc^y — ;i/ ImoK > 2mol > lmol £v^nn^^> 4^ 

[— JftaS (io) -c^^n^fb^ti©^^] 

m&yuW^T-l/^W Zi—)l> 0.5mol fcrzk^-fb* U £A O.Olmol £iD^ flt#^ 

b^tf^itit^ i2jp>7*fflot*i*is»ECLfco 120 °ck 

#^b, €;7-J:btxf l/>t^r^^ K 38000mol §ffl^TSJfi*tfc B 
l.lmol ©p< * J — «liO l> MffiL&#?> 50 °C 3; T ® o < 

;i/^^d^^ k imol sjnicr 4 KfBgsj©^*fco m • tax vmmmmzft^ 

Iti&yo'M.h bt^'J -b U > 0.33mol £fflV^ 7° D £ 1/ > ;t it K 28000mol 

K * ffl o fc J^&lbi^t) B -l i: Isja fc b T S ft4£j o 

iH^^SK £ bt ^ V U -fe V > 0.25mol J: 5=" U > ^ =¥- It -Y K 150mol 

t l,2-^.^*i'^3cy-> 600mol §^77-^ btfflt\ T <7 V )VW.9 P7-f F 

• ft^tJB-4 
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[B^ftf tltxf ^>^^-;P 0.5mol zm^. H 
2mol fc^W-/**^ K lmol^^^-httffl^, ^'J^D^ 

m&VO^t tt^'J-fe U > 0.33mol x ^ ^ > * ^ >f K 300mol i; 

i^.^^if-^^V^y 20mol £^ i: H3« 

• ft^«lB-6 

^; 7 - A 600mol £^^-fcbT^fcW*tt'fb^»B-l ^ii^t 
•<bi§r$JB-7 

K 50mol il^y T — B 15mol St^-k Ltffl^fcW^ 
tt-fb^-WB-2 fcBtHfc ItlW^ffco 

• <b^tlB-8 

i*-^**^ K lmol fc^^-C lmol £^ 

x^V**"^ K 1600mol t^e^r— D 400mol ?-J:btffl^fc 

• ibi^B-io 

K lOmol hf^-E lOmol * ^ ^ ^- h It ffi V> fc 

±Bc<tDf&nfc-»a O) -cafcsnsfc^WA-i ~A-io, »rf-tt 

^ (10) 7!^^^n^fb^tlB-l -B-10 CD^ittts ^ofbf^stfit^t 

27 



WO 01/18094 



PCT/JP00/05811 



>11 



Y— rCH 2 CH 2 0— CH 2 CHO- 

(CH^s 



CH 3 Jql 



/ 



•B 



\ 



R 



12 





p1 


q1 


s 


A — 1 


220 


0 


0 


A-2 


0 


240 


1 


A-3 


30 


8 


3 


A-4 


3 


0 


0 


A-5 


15 


4 


2 



B(R n XR 12 ) 
1-1 



1-4 

1- 17 

2- 4 
2-13 



1-1 



— B 



OCH 3 



OCH 3 



1-4 



OC a H 17 



— B 



OC 8 H 



17 



1-17 



— B 




2-4 



-co 



2-13 




28 



WO 01/18094 



PCT/JP00/05811 



01 



Y-4- CH 2 CH 2 Of— CH 2 CHO 



/ 



■B 



\ 



12 



CH 2 J q2 

O (CH 2 CH 2 0)- (CHa) t - 



■CH, 



ft** 


p2 


q2 


r 


A-6 


0 


240 


2 


A-7 


15 


5 


10 


A — 8 


1 


1 


3 


A-9 


10 


3 


50 


A-10 


10 


2 


10 



t 


Y 


B(R n XR 12 ) 


3 




1-5 


0 




1-10 


2 




1-13 


1 




1-24 


0 




2-9 




29 



WO 01/18094 



PCT/JP00/0581 1 
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_tia-*s3s; (io) ^mznzfc&mB-i~B-io(D£iomi&mtemm^ w 



(CH2)si-CH 3 



H 2 C 



B-l 



H 2 c. 



O (CH 2 CH 2 0)p 3 -(CH 2 CHO) q3 -C(=0)CH=CH 2 

(CH2) s i-CH 3 
(CH 2 CH 2 0) P 3-{CH 2 CHO) q3 -C(=0)CH=CH 2 



B-2 



(CH2) s1 -CH 3 CH 3 
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B-4 
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(CH2) s1 -CH 3 

^ 0 (C H 2 CH 2 0) P 3-(CH 2 CHO) q3 -CH 2 CH 2 CH=CH 2 
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• 1 / (CH 2 ) S1 -CH 3 
H 2 C ! 

O (CH 2 CH 2 0) p3 -(CH 2 CHO) q3 -C(=0)CH=CH 2 

CH2-0-{CH 2 CH 2 0) r1 - (CHa) t1 -CH 3 
O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)CH=CH 2 

H C 

2 1 CHz-O^C^C^OJ^-tCH^n-C^ 



H 2 C. 



*0 (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)CH=CH 2 

CH^O^CHsCHsO) r1 - (CHz) t1 -CH 3 

I 9 H 3 
O (CH 2 CH 2 0)p4-(CH 2 CHO) q4 -C(=0)C=CH 2 

/ CHs-O^CHsCH^n^CH^n-CHa 

CH O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)C=CH 2 

/ CH 2 -0-(CH 2 CH 2 0) r1 -(CH 2 ) t1 -CH 3 

\ I ? H3 

O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)C=CH 2 
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CH 2 -0-(CH 2 CH 2 0) r1 - (CHa) n -CH 3 
O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -CH 2 CH 2 CH=CH 2 
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CH 2 -0-(CH 2 CH 2 0) r1 -(CH2) t1 -CH3 



B-10 
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/ CHyO-tCHzCHaOJn-fCHaJn-CHa 

\ i 

CH O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)CH=CH 2 

u / CH 2 -0-(CH 2 CH 2 0) r1 -(CH 2 ) t1 -CH3 



\ (CH 2 CH 2 0)p4-(CH 2 CHO) q4 -C(=0)CH=CH 2 
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<b&V!lA-l lg tB-10 9g, LiBF4 lmol/kg, 7V7 V7'fD- h U;KAIBN) 
O.Olg Sy-^^-D^ hXGBL) 1.2g iC^nxT 40 °C^g«l^1t^ fi^^m 

fig«L&A,£:fiK so °c-e 2 mr3i&W:-f& z. jp $ 500 umcDrnfr^mm 

-fb-^-^A-2 2g i:B-8 8g, LiPFs O.Olmol/kg, AIBN O.Olg 4 h-h'J/V 

o.2g iz 40 "cumm^^, ft^xmmizmL&/ux* so °c~e 2 mmwLW&. y-t 

h - h u;^Mffgit53 m$ 500 AmO^liS^llfco 

• ilf^J 3-9 

±fa-J&5£ (9) Xii (10) -cmZtiZfc&W, MMMi&OMMRWm.b b 

• Hite^J 10-12 

±ib-^^; (9) x& (io) -cmztizit&vo, #rnh>t£}g 

• itmm i, 2 

±I3-Jl£iS (9) xfcfc (10) -cmztiZlb'&VQs i»IloSIMIJ:b 

• tt«0!l 3 

100 77©*' U ^ 1/ >7}-^r^ K(PEO)lg, LiBF< lmol/kg h 
rMJ^ 0.2g iz 40 °CT"^M^-frs tf^xMt^L&A^^ T-fe h- h U 
)l%mE.'g£-rZ>ZtT, B£ 500 /zm0lS^i«PI*#fco 
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ISIS© U AtliiTR^x £ 'j-^A-f rt>«** 
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(5) mm*t>m^mm i $r :: Pik^%niz~D^x(DnMm • ttmm 

• fc&VoA-l 

h 100ml id 1,4-7° $ > VHr — )]/ 2moK T ^ V JVM 2moU ffiiWt 

O.lmK FO^;> 0.00 lmol b&# & 4 1$ 

^*7A^D7 h ^ 7 4 t £ ^ T ^ ij;i/K4-t FD^r 

lmob ;i/ lmok > lmol £ V 7 □ D ^ 7 > "S\ 

LiBr£ 1 molSEjP b i± 3 CI tX* iflfJlSffco 

1,4-7? yV^r— )KDfr£> D 13 N 1,8-^-^^ >^;t-;i/£fflV^ r^'J;i/^8 
-t FD^r^^^f;H^r;i/§flfeo tt^tlfeT-^ U;vK8-b Fo^yt^f 
lmol, ■y-Vf-Jl'WL lmok **^> lmol D ^ >*1?ST* 

SJfe**N MeOLi £ 1 moia^nbSJB^SCIfc^lW&fcf&fco 

h;i/^> soog tTkK'fb* U a lmoi^jjnx., if#Ljai#&sgas*tfeu H 

£#>r£fflUTI£l*l£Mff £ bfeo 120 'ClZ^-UL^y ^— t Itxf 

K 220mol &J8l , »-CHJfc£*;fco £JS»T&. ^^CSS^iSfc&S 
*T?#SIU th'J")A^f7-F l.lmol ;i/&*K£$BJnU Mffi b 

50 °C I; T ® o < 0#SLfc. ^ * 7 -)V%m±lzm£;Ltz&, Mlt 
h;i/j:> 1kg £gS#nU 7? V )VWt# V^J K lmol fcflnx.. 4 B#ISKJi&£"& 

s^ttga^^-^^y jv^mtco m^ntz^jir—K imoK 2,3-^7^ 

— ;i/ imoih*"^> lmol j;^nD^>tfiistK^l £ 
(3 LiCl § lmol mm Ls i§)5?£ ■& %mtzo 
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• 1b-£-$£jA-4 

rDKi/>*+f^ k 240moi ^^y^- tLxrn^^ u JVM? o ^ -f 
i^tttf^^^^^y^-^^n^uto m^ntz^y imob t7i 

- ;i/-2,2'-^^- — ;b lmol^^^> lmol D ^ >4 1 IST*SJS^ 

$ P, (3 LiBr £ ImolM U £ £ «t D @W»*»fto 

• lbl^A-5 

if 1/ y^if^ h' 30mol J: l,2-x^apyAJp^> 8mol * y x-- bT 
ffl )]/Wi>7 D7^ F ©ft to t> t-^-fbT U ^fc W^t±<b-&«3 A-l 

lmob -?n>m. lmol h**7> lmol ^^^DD^^V^IfitM^t, £ 
6, C: Lil £ lmol»iQU ^tSi^tiO gl$«t#£o 

xfl/>^^>f F 4mol ^^E^-hLTfflK 7** U D 5? 

^^Tl-J^^tfcc W^ftfe^*— ^ ImoU t-BuOLi * 40 "Ctr^b 
=3— ;vsMf ;n-f;Pi:SI?^t, 7 n 7 x y -;v 3mol£^> 

imol ^sst^^n d y # ^i+ifijis^-a-fc^^^aiip iti^ti^fifeo 

^ y V-A 240mol n^-t LTM^feW^ii-fb^tJA - 3 fc^flltlb 

t-BuOLi * 40 "Ctr^b 

U ^ n x * y 3mol h # 7 > lmol £ Sfif y^P^> * 
bT Bftt)£Wfco 

if l/>^-*i^>f K 15mol t^y^-B 5mol 7- J: UTI^feM 
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)V lmol, t-BuOLi £ 40 °C T" :n ^ 1/ > ^ U 3 — *J * ^)^=^ — r 
iz^fflg -8\ ^^f-it 7 n ^ x. J — ;i/ 3mol h h V 9 n n ^-5- > lmol 

— lmo l s t-BuOLi £ 40 °C-e^^-ly >^*U ^-^S^^^^^-^^t 
1, 1, 1,3,3,3-^^-9- 7 ;i/^"n -2- !7*D si 3mol i:^^> lmol £ 

ist ^ 7 d n ^ 7 > £ tz ^j&yo z mm l x e &o t> £ f# <= 

• <b-&^iA-io 

>^-^-^-r K lOmol ^;v-E 2mol / Ltffll^cW^ 

{i^fb^^jA- 4 hnm^^xm^mmm^n-D^ ; rr-^i^bfco n^ft 
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